Taking into consideration the recent debates on adopting a progressive tax system over the flat-rate taxation, our paper aims to investigate the impact of a change in the current Romanian personal income tax policy system from the 10% flat-rate tax system to some alternative progressive taxation scenarios. The methodological approach consisted in using the European Union Survey on Income and Living Conditions (EU-SILC) database to micro-simulate the impact upon poverty and income inequality. Through our ex-ante tax policy analysis we bring empirical evidence of a modest, but positive effect upon poverty rate and income inequalities in favor of a progressive taxation system. However, when looking at the government financial implications through the personal income tax budget revenues, we discuss upon the possible trade-off between the benefits on poverty and income inequalities and the possible budgetary drawbacks. Despite the data limitations, this study has the benefit of being among the first attempts to evaluate the impact of a personal income tax policy reform for the case of Romania.
Introduction
Assuring a fair tax burden distribution among people has been a central concern in policy-making for such a long time. A proper tax system should maximize the social welfare function under a government budget constraint, while considering that the social welfare is greater when resources are more equally distributed. Yet, the redistribution of taxes and transfers could negatively affect the desire to work and/or save, which further creates a trade-off between equity and efficiency. In this respect, the very high earners should have high and rising marginal tax rates on earnings, while the earnings of low-income families should be subsidized (mainly because the low earners' decisions are whether to participate in labor markets or not). Taking into account all of the above, the results indicate that the optimal profile of transfers and taxes is highly nonlinear and it is very difficult to be well approximated by a flat tax [1] .
The discussion about taxation is generally on the two effects that appear: the income effect and the substitution effect. High taxes lead to diminishing the disposable income of an individual, which in turn could compensate for this "loss" through more hours worked (the income effect). On the other The tax systems used by the EU Member States are different from several points of view. Some states use progressive taxation, meant to shift the tax burden from those with relatively low incomes to those with high incomes, thus creating the context of social justice [7] . In general, the degree of progressivity in Europe is on a clear downward trend both in the number of brackets and in the top marginal tax rate [8] . Progressive taxation is generally specific to economically developed countries. The essential economic reason is that it acts as an automatic counter-cyclical regulator of the respective economies. When the economy grows and the revenues increase, a share of the revenue growth is returned to the state, which has two notable advantages: firstly, it limits the too-rapid growth of the aggregate demand which, in turn, impedes price increases and secondly, it reduces the public deficit during the economic boom periods. It should be noted, however, that the role of counter-cyclical regulator is manifested if and only if the governments have responsible behavior and refrain from committing additional spending during the boom periods; otherwise, both benefits immediately disappear. In comparison to progressive taxation, the flat tax system has been introduced mainly in transitioning states. The benefits of this system are generally related to simplicity, higher payer compliance and lower effects on distorting economic growth and employment [9] . These arguments were also the most used at the time when this tax system was introduced in the Central and Eastern European countries between 1990 and 2005. However, given the fact that income inequalities are increasing in these states, the question of introducing a progressive tax system is raised.
Among the Central and Eastern European countries recently debating on adopting a progressive tax system over a flat tax, one is the case of Romania. In recent years, the dispute regarding the advantages and shortcomings of the two tax systems has come to the public's attention in Romania. The flat tax system imposes a manifestation of the principle of equality against taxes, maintaining a constant income-tax ratio, but at the same time it violates the principles of fiscal equity, because it does not take into account that the contributory power rises with the income increase of different social categories. The progressive tax system respects the principles of fiscal equity only if it is combined with the global income taxation system, regardless of the source of origin.
In Romania, both flat-rate and progressive personal income taxation systems were used. Both systems have advantages and disadvantages, and the balance between equity and efficiency can only be achieved through a fiscal policy adapted to each economy and whose measures are evaluated ex-ante. On the other hand, any change in the tax rate, either directly (flat rate) or indirectly (VAT (Value-Added Tax) rate), has to be made on the basis of a cost-benefit analysis, so that the impact on the main macroeconomic indicators can be identified, including the budget deficit. The change of a tax system is recommended to be done in calm economic periods, or possibly even in periods of economic growth. The pro-cyclicality of the fiscal policy only creates a vicious circle at the level of any economy, so that if during the recession period indirect tax increases (especially VAT) and reductions in the public sector incomes are needed, the negative effects of these measures will be cumulative and will have an unexpected short-term result, by reducing the state budget revenues determined by the reduction of the tax base and tax evasion. Clearly, the efficiency of fiscal policy measures is conditioned by several factors, including: The legislative stability that makes the predictability of any economic action possible, the application of a fair tax system for all taxpayers, the reform of the fiscal system, the reduction and the efficient management of the budgetary expenses, and laying the foundation of impact assessments for all fiscal measures.
Since 1990, Romania has undergone a period of major changes in order to move from communism to a capitalist economy, and the tax system, among others, has undergone a series of reforms. The period of 1990-2005 was characterized by a progressive taxation system with rates between 18% and 40%. From an economic point of view, this taxation system was adapted to the needs of that period-it ensured fiscal equity, a balanced distribution and redistribution of incomes and a non-accelerated economic growth [10] .
In 2005, a 16% flat-rate tax system was implemented, having the stated purpose of encouraging the business environment, stimulating consumption and foreign investments, reducing tax evasion, and stimulating economic growth [10] . The main reason for the criticism of flat-rate taxation was in relation to its unfairness from the perspective of social justice, but also from the perspective of low revenues to the state budget (as a percentage of GDP). One of the arguments in favor of flat rate taxation was the reduction of tax evasion, so low budget revenues are considered a failure from this point of view. On the other hand, the increase of the tax collection efficiency can be achieved through the development of the fiscal authority and not necessarily through important changes of the tax system [11] . For the period of economic crisis, the authors in [12] concluded that the government fiscal policy was sustainable in the short term in relation to the sovereign debt, but in the long term the sustainability would be maintained if the economic growth rates were around 5% and the budget deficits below 3%.
New changes took place in 2018 when the personal income tax rate was reduced to 10% and social contributions were moved from the employer to entirely the employee's responsibility. Although the EU member states are free in the design and implementation of tax systems, only Romania and Lithuania use the practice of making social system contributions the employee's burden. At the European Union level, Romania has the lowest top statutory personal income tax rates, next to Bulgaria (10%): the average EU-28 rate is 39.4% whereas in Sweden the top statutory personal income tax rate is 57.2%-the highest level in the EU [13] .
The multiple changes of the fiscal system (both direct and indirect taxes) in recent years have affected the Romanian economic environment, the perception of instability and uncertainty having numerous negative implications. Rapid changes indicate a lack of coherence that greatly affects the investment behavior, the climate of instability has an effect even at an international level, the failure to comply with fiscal principles can lead to increased tax evasion and the adoption of measures without a thorough impact analysis can affect both taxpayers, as well as budget revenues [14] . A study on Albania's fiscal policy has drawn attention to numerous tax changes and the effects on the economy: The personal income tax has changed on average every 2.8 years, and these rapid changes have been shown to have a negative impact on the performance of collecting taxes [15] .
In terms of inequality and poverty, Romania still has the highest rate of poverty risk in the European Union, and economic and social inequality remains high compared to the European average. Inequality in Romania, as well as employment, income, and production also have a strong geographical dimension, as there are great differences between certain regions, between the capital and other counties [16] , between large and small cities, and between the urban and rural areas, reflecting the tendency of agglomeration of resources in highly populated areas [17] . At the same time, inequality disproportionately affects different groups of people according to age, gender, and ethnicity. The high level of inequality is also caused by the diminishing redistributive effects of the tax system and is accentuated by the large differences existing between the incomes of the social classes, given that the richest 20% of the Romanians earn eight times more than the poorest 20% [18] .
Reducing inequality and poverty, as well as the process of social inclusion, requires a series of multidimensional measures and actions [19] . The National Strategy for Romania's Sustainable Development 2030 addresses the reduction of social polarization through the gradual and constant increase of the incomes of the poor, the support of economic activities in rural areas, as well as the reduction in unemployment, social protection, and fiscal policy adjustments in order to improve the equality between citizens and to reduce the economic and social gaps between Romania and the EU average.
Having these in consideration, our paper aims to investigate the impact of a change in the current Romanian personal income tax policy system from the current 10% flat-rate tax system to one of two possible alternative progressive taxation scenarios. The contribution of our paper is threefold. First, we propose a novel methodological approach for the case of Romania that allows conducting an impact evaluation study in order to shed some light upon the main advantages and challenges of such tax policy. Annual micro-data collected through the European Union Survey on Income and Living Conditions (EU-SILC) is used in order to conduct the micro-simulations. Being among the first attempts to evaluate the impact of a personal income tax policy reform for the case of Romania, our empirical study should be seen as a pioneer in the field. Secondly, we focus on the main income tax policy's implications upon poverty and income inequality and bring evidence in favor of the progressive taxation system. Thirdly, we look at the government financial implications through the personal income tax budget revenues, and discuss upon the possible trade-off between the benefits on poverty and income inequalities and the possible budgetary drawbacks.
The paper is structured as follows: Section 2 is dedicated to the literature review in the field, where we emphasize on both the pros and cons brought by a flat-rate versus a progressive taxation system. The data and the simulation methodology are described in Section 3, while the main results of the impact evaluation analysis of progressive taxation system versus the current flat-rate tax system are presented in Section 4. The last section is dedicated to the discussions and the concluding remarks of the paper.
Literature Review
In recent decades there have been a large number of studies highlighting the importance of an adequate tax system in stimulating economic growth and reducing income inequalities, as changes in the tax and benefit system have an immediate effect. At the European level, the capacity of the tax and benefit system to counteract the increase of income inequality has decreased in recent years. In some countries, the tightness of the budget leverage and the need to restore the sustainability of public finances have reduced the state's ability to redistribute revenues. Therefore, more and more countries are now debating the benefits and drawbacks of progressive taxation over the flat-rate tax system.
In the literature there are a number of advantages and disadvantages of progressive taxation. Conesa and Krueger [20] argue that the use of progressive taxation can contribute to a more equal distribution of income, which will lead to a more equal distribution of consumption, as well as wealth and general welfare. On the other hand, they draw attention to the possible adverse effects of progressive taxation, as well as to the fact that in practice they are particularly difficult to estimate and mitigate. By far, the most important and often mentioned advantage of progressive taxation is the one related to the effect on income distribution. Shapiro [21] concluded that progressive taxation leads to much better fulfilment of the objective of social justice, considering that the people with a low level of income are taxed less than the rich ones, which leads to the improvement of the living conditions for the individuals at the bottom of the distribution.
Oishi et al. [22] analyzed the effect of progressive taxation on income inequality and happiness of Americans, using data for the period 1962 to 2014. Their results indicated that income inequality was significantly smaller in the periods when the income tax was more progressive, even if they controlled for variables like stock market performance or unemployment rate. Furthermore they obtained that higher progressive taxation is associated with lower income inequality in the forthcoming years.
Recent work has revealed another benefit of progressive taxation-the fact that it acts as a stabilizer [23, 24] . In recessionary periods, individuals move into lower income brackets, with reduced average tax rates, while in periods of expansion the effect is reversed, so that through a progressive taxation system higher taxation revenues are collected from individuals in favorable economic periods, whereas during the crisis the taxation is milder. In this way, progressive taxation behaves like an automatic stabilizer, having two important effects: The disposable income becomes more stable over time, regardless of the economic cycles, and the volatility of hours worked is reduced. These effects lead to a much more stable GDP due to progressive taxation.
The disadvantages of progressive taxation are related to the fact that it affects incentives to work: Higher incomes imply higher taxes. Also, a progressive tax system is more difficult to implement, being more complicated as there are more tax brackets, thus determining higher administrative costs [25] . At the same time, the degree of progressivity is difficult to establish, as there is no consensus on what is good, fair, or optimal. So, for the majority of the time, when introducing a progressive tax system, the level of income inequality is used as an indicator: The more pronounced the income inequality, the more progressive the taxation is [7] . Other frequent criticisms in the literature on progressive taxation are that higher taxes applied to top-of-the-range income have adverse effects on growth and employment, and that progressive taxation is associated with higher tax evasion [26] .
However, there are numerous studies that argue that these effects are not very intense (see for instance [27, 28] , among others). With regard to the household sector, the most important adverse effects of progressive taxation are related to labor supply, saving behavior and the avoidance of paying taxes. The main argument against progressive taxation is that an increase in taxes leads to a reduction of the hourly compensation of work and thus reduces the opportunity cost of leisure. Salanié [29] argues that this effect (of substitution) is not certain, on the contrary, the effect of income may appear-the individual may work harder to compensate for the loss of income from taxes. In a meta-study on the wage elasticity of labor supply, Evers et al. [30] concluded that, on average, the elasticity among men is 0.07, and among women is 0.34. The much greater sensitivity of women to wage changes can be explained by the fact that women are still involved in household chores (unpaid work) much more than men and, especially in countries where the costs of childcare are high, women are more likely to work part time [31] . In general, the negative impact of higher taxes is mainly felt by vulnerable groups, characterized by a greater elasticity of labor supply. Thus, the maximum effect of progressive taxation can be obtained by lowering taxes among vulnerable groups. At the opposite end, at higher levels of income, the negative effects of higher taxes are reduced because labor supply elasticity is lower and the fixed cost of labor market participation is also much lower [4] .
The negative effect of progressive taxation on economic growth is obvious within neoclassical microeconomic tax theory. However if we look from the perspective of Keynesian macroeconomics, it can be viewed differently. Keynes assumes that private consumption is directly related to disposable income. At the same time, there is a negative relationship between the degree of income inequality and private consumption-increasing inequality would lead to a decrease in private consumption. Thus, a correction (through taxation) of income distribution disparities would lead to an increase in private consumption, consequently stimulating economic growth [26] . Alternatively, an increase in the state budget revenues due to progressive taxation could be used to finance various government expenditures, also leading to economic growth [32] .
The flat-rate tax system also has advantages and disadvantages. The main advantages mentioned in the literature are: a flat rate is simple, easy to understand, and cheap to implement in terms of administrative costs [33] ; it equally affects tax payers, which can be perceived as a measure that respects the freedom of the individual [21] ; the use of flat-rate taxation is associated with fewer cases of tax evasion [34] ; applying a uniform rate for all workers is considered an incentive to work and earn more, with positive effects on productivity [7] . As main disadvantage, the authors in [34] assert that flat-rate taxation results in a relatively higher tax burden on low-income individuals, resulting in a negative effect on social justice and an increase in income inequality. Paulus et al. [35] have used EUROMOD to simulate different flat tax scenarios for Hungary and Slovenia; their results indicated that the introduction of a flat tax scheme would lead to a significant increase in the tax burden on the bottom deciles, generating an increase of inequality and poverty in both countries.
Of course, choosing a tax system-flat-rate or progressive-is a very important decision from many points of view. According to [36] the decision must take into account the fundamental economic problems specific to the country in question, such as the magnitude of income inequalities or the behavior of tax payers. For example, [37] analyzed the tax systems of 189 countries from 1981 to 2005, concluding that in developed countries there is a direct and strong link between the tax rates and the budget revenues collected from taxes, while this relationship is much weaker in countries with a low level of economic development and less consolidated institutions.
Rogers and Philippe [9] show that the states with a flat tax regime apply, on average, higher taxes on employees than those states with progressive taxation. According to the analysis, governments applying a flat tax continued in 2019 to tax workers at rates higher than those that implemented a progressive tax. Thus, the total real rate of taxation in the case of states with a flat-rate tax was, on average, 45.58% of the gross salary, compared with 44.52% of the total real rate of taxation in the states that have a progressive tax. In general, the flat-rate tax policy imposes a fixed rate of income taxation, the lowest in the EU being in Romania and Bulgaria, of 10%. In contrast, in these countries social contributions are higher than in progressive systems. On average, social contributions are worth 72% of the total wage taxes collected in the flat-rate states. The study also determines the "tax liberation day" which measures how much an employee works each year to pay taxes. Thus, June 19 is for Romanian employees "the tax liberation day", when they escape the burden of taxes, they have to pay to the state for one year. This date places Romania on the 17th position in the EU in the ranking of tax liberation, considering that the citizens of Cyprus, Malta and Ireland pay their taxes to the state the fastest, on March 27, respectively April 19 and April 26, and the last are the people in Austria, Belgium and France, on July 18, 27, and 29.
From the international empirical studies, we conclude that when debating upon adopting a progressive tax system, one should consider, among other aspects, the effects upon income inequality, since inequalities are often seen to have a negative effect on economic growth. In general, the main drivers of inequality are: technological change and globalization which partly explain recent trends in labor income inequality [38] [39] [40] , structural policies (policies in areas like education, labor market, product market [41] ), taxes and transfers influencing the distributional outcomes [42] , as well as tax expenditures [42] . Labor income also contributes to the increase in inequality, [43] showing that wages played a major role in the increase of the top 1% share and emphasizing the role of what they call the "working rich" (that part of a population of individuals that earns such high wages that they reach the top of the wealth distribution with no other sources of incomes). [44] studied an example of a "working rich" population from France, namely the financial industry, showing that the financial sector contributed to 48% and to 57% of the rise of the top 0.1% and top 0.01% income shares between 1996 and 2007.
If a country would propose to obtain pro-poor growth, this should be accompanied with a reduction of poverty and inequality. [45, 46] observed that in OECD (Organisation for Economic Co-operation and Development) countries, after taxes and transfers poverty was 55% lower than before taxes and transfers. In the case of the United States, [47] argues that the federal tax system has little effect on overall inequality, but larger effects on poverty, concluding that the concern with the distribution of tax policies should rather be the effect on welfare.
The study of the Lithuanian Free Market Institute [28] analyzed the evolution of income inequalities for the period of 2007-2017 in the European Union states that have implemented the flat tax regime in comparison to the states with a progressive regime. The "Taxes in Europe" database was used for income tax rates, as well as the EUROMOD database for pre-and post-tax income inequalities (Gini index). A regression analysis was then performed to test whether the progressive tax system determines a reduction of income inequalities. The comparative graphic analysis showed that, on average, throughout the period analyzed, the Gini index of income inequality is lower in the states that have implemented a progressive tax system. However, the regression results indicate that the existence of a progressive tax regime could reduce the Gini index by only 0.021, which suggests that the effect that a progressive tax system has on income inequalities can be considered quite limited. Basically we could conclude that the progressive tax system does not necessarily translate into greater redistribution if the collected revenues are too small to differentiate between individual and household incomes.
The study of [27] analyzes the fiscal, redistributive, and macroeconomic impact of introducing or reintroducing a progressive tax regime in a number of Central and Eastern European countries with flat-rate tax systems. The analysis uses microsimulation and macroeconomic models (QUEST model) and shows that a progressive tax system reduces income inequalities, but has a rather small effect on the macroeconomic level (GDP (Gross Domestic Product)) and employment. The size of the effects also depend on the specifics of the country and the characteristics of the tax system. The authors combine the EUROMOD model with the QUEST macroeconomic model to carry out an analysis of the redistributive and economic growth impact of the progressive tax reforms in countries with a flat-rate tax. Both models are combined by calibrating the QUEST model with parameters derived from EUROMOD in terms of personal income, tax structures, participation rates, and labor supply elasticity. The design of the tax reforms is first simulated in EUROMOD and then introduced in the QUEST model in order to obtain the macroeconomic effects (in particular the effects on prices, earnings, and employment), subsequently these effects are incorporated in the microsimulation model to realize the medium-term projections regarding income from personal income tax. Three scenarios are analyzed in the study. The first scenario aimed to assess the impact of the progressive tax measures without compensatory measures, and the other two scenarios also considered a series of alternative reforms to offset the impact on the GDP and employment.
Data and Simulation Methodology
The novelty of this paper consists in proposing a methodology that allows micro simulating the effects on inequality and poverty indicators of a progressive income taxation schedule to replace the actual flat-rate tax in Romania. To assure higher complexity to the ex-ante tax policy investigation, we intend to look at the revenue effects of the proposed changes as well.
Our simulations were based on the following main assumptions: (1) We use the pre-change income distribution of gross wages, (2) we apply the new progressive tax schedule on gross wages and estimate the new net wages, and (3) we disregard any potential behavioral change which could occur as a result of taxation change. The new estimated net wages are further used in the calculation of the post-change household disposable income. Our methodology is based on a microsimulation approach, using individual income data from the EU-SILC (European Union Survey on Income and Living Conditions). Through the survey, representative data is collected at the household and individual level for Romania, providing information on income amounts by sources of income, labor market status, education, and other socio-demographic characteristics. As the design of a tax system has a considerable impact on the distribution of income both at the household and individual level, we analyze the effects on household disposable income. Disposable income is calculated as market income plus social benefits minus direct taxes. Market income is defined as all earned income (wages), income from capital (dividends, rents, profits, etc.) and private transfers (remittances, alimonies, etc.). Disposable income is calculated at the household level, being further on equivalized using the OECD modified equivalence scale in order to account for family size and composition.
The survey covers around 7500 households and 17,200 individuals aged 16+ and collects annual data, the income reference period being the previous calendar year. For our study we use the 2017 survey with income data for 2016, but some adjustments are made in order to update the value of incomes from 2016 to 2019, using uprating factors for detailed income sources. However, the socio-demographic characteristics of the population remain constant at the year 2017, this being a drawback in our analysis, but still we could presume that major socio-demographic changes did not occur in two years. Other data adjustments we carried out refer to the consistency of declared relationships within a household, the allocation of income from non-respondents, the consistency between demographic, labor market, and income variables and the imputation of missing values for socio-demographic and labor market variables. The imputations were based on the values of other variables which were not missing, such as: missing age was imputed based on year of birth, missing current education was imputed based on age and the education system, missing economic status was imputed based on main income source and age, missing hours worked per month were imputed according to median employment income per hour, and so on.
Changing the tax schedule from a flat rate to a progressive one entailed two main decisions: one concerning the income thresholds and the other concerning the new tax rates. We simulated the changes only upon the taxation of employment income, although in Romania pensions above a threshold are taxed, but we left aside this issue because it would have complicated the interpretation of the resulted effects. The starting point for the setting of the thresholds has been the wage distribution, and we had a first attempt to link the thresholds with the quintile limits. However, during the process, we had to give up this strategy as the wage distribution which resulted from the EU-SILC micro-data is severely left skewed, over-representing low wage earners and under-representing high wage earners. Eventually, we decided to set the thresholds in connection with the average gross wage level, as an attempt to relate our scenarios to a wage distribution indicator. The details of the two proposed scenarios are shown in the Table 1 . As it can be noted, both scenarios are based on a four-bracket system, the differentiation between the two scenarios resulting from the taxation of incomes higher than 75% of the average wage. In the first scenario, the tax rates range from 8 to 18%, while in the second scenario the top rate extends up to 20%. Compared to the 10% flat rate in place at the moment in Romania, both scenarios decrease the burden on low wage earners to 8%. On the other hand, the first scenario keeps the actual tax rate for those who earn less than 75% of the average wage, while in the second scenario this bracket is extended to 150% of the average wage. In other words, in the first scenario the burden is shifted from low wage earners to middle wage earners, while in the second scenario it is the high wage earners who are more heavily taxed.
The tax burden for the low wage earners was dropped by two percentage points from the current 10% flat-rate tax in both scenarios, in order to assure a better fulfilment of social justice. In this manner, low wage earners will be taxed less than the rich ones, leading to an improvement of the living conditions for the individuals at the bottom of the distribution. The two scenarios mostly differ in the magnitude of the tax burden towards the middle and the high wage earners, the second scenario being slightly more shifted towards taxing higher wage earners. However, since both scenarios of progressive taxation follow the same principle of shifting the tax burden from those with relatively low incomes to those with high incomes, we might expect an improvement in terms of income inequality in both scenarios, but with slight differences in intensity.
The two scenarios have been implemented in turn and the effects of the changes on household disposable income have been analyzed. In doing so, we used the EUROMOD tax-benefit microsimulation model which allows for the estimation of tax liabilities and social benefits eligibilities using the policy rules for direct taxation and social benefits. The model is implemented for the EU 28 member states and enables the calculation, in a comparable manner, of the effects of taxes and benefits on household incomes and work incentives for the population of each country and for the EU as a whole. Our choice for using the EUROMOD model is based on two reasons. The first reason is that it allows for the simulation of different scenarios regarding taxation. Second, it can capture the effects of a higher net of tax income (when the tax burden is relieved) on the eligibility of means-tested benefits, as the amounts received as means-tested benefits can be reduced while income increases. We believe it is important to take into consideration these effects which could affect the effectiveness of lower taxation in poverty and inequality reduction, especially in the context of our paper as we attempt to investigate the income distribution effects of a progressive tax schedule.
The methodology has some limitations which have to be mentioned though, as they have implications on the results obtained. First, the structure of wage earners from survey data, broken down by wage level, is not fully consistent with administrative data especially at the tails, low wage earners being over represented detrimental to high wage earners. As a consequence, the poverty and inequality effects of a reform which decreases the burden on low wage earners could be overestimated. Or, a reform which increases the burden on higher wage earners could not seem very effective on the revenue side, while in reality it would collect considerable additional amounts to the state budget. We have to keep in mind that the EU-SILC survey is representative for households at the national level, not being aimed to reflect the structure of employees by any characteristic. Second, we estimate the first round, direct effects of taxation rules changes on household disposable income, disregarding any behavioral effects which may occur when taxation rules change. Third, we assume no tax evasion and full benefit take-up. And fourth, we use 2017 survey data on which we simulate the policies in place in 2019 as our baseline for simulations. However, we uprate the monetary variables to 2019 by average income growth rates for detailed income sources. The socio-demographic variables are kept constant to 2017.
Main Results
We have simulated the effects of the two proposed alternative progressive taxation scenarios according to the methodology presented in the previous section. The results were then compared with the baseline scenario consisting of a 10% flat-rate tax system. The baseline scenario reflects an estimation of the current position of Romania for the year 2019. Having a high Gini coefficient of 33.9 and an in-work poverty rate of 20.7% according to the EU-SILC database, Romania is among the countries with the highest level of inequalities and poverty in the EU. The economic and social inequalities in Romania have their roots in the transformations that took place at the level of the economy after the exit from the communist regime and the transition to a capitalist market economy. The polarization of incomes started with the privatization of state-owned companies when a concentration of resources was achieved within a small elite. The transition to a capitalist economy has further accentuated the level of inequalities, especially in the light of a poorly developed, fragmented and low-productivity agricultural sector, in which many households in Romania are still involved nonetheless. Basically, the economic evolution has created opportunities for some social categories, but at the same time it has reduced the prospects for others, depending on the level of education, age, area of residence, field of activity, etc.
Having this in mind, our aim consisted in investigating the impact of a change in the current Romanian personal income tax policy system from a 10% flat-rate taxation to one of two possible alternative progressive tax systems. The contribution of our impact evaluation analysis is two-fold. First, we focused on the social impact of such tax policy reform upon the labor market and, in particular, upon poverty and income inequality. Secondly, we turn towards the financial implications of the tax policy reform in order to investigate the impact upon the budget revenues collected from personal income tax in the two alternative scenarios.
Regarding the main social effects of this personal income tax policy reform upon poverty and income inequalities in Romania, throughout this paper we bring evidence of a modest, but still positive effect in favor of a progressive taxation system as compared to the flat-rate tax system. The changes that have occurred in the income distribution in comparison to the baseline scenario are illustrated in Table 2 . The table shows the estimates of Gini coefficient of income inequalities and different at-risk-of poverty rates (total, in-work, and for employees) for the baseline distribution of incomes (pre-change of income taxation) and the percentage changes compared to the baseline observed for these estimates after the introduction of the progressive taxation schedule, in both scenarios analyzed.
The most relevant findings of our impact evaluation show a modest, but beneficial impact of progressive taxation on income inequalities in comparison to the 10% flat-rate personal income tax system that is currently applied in Romania. More precisely, the most notable change in the Gini coefficient of household income is observed in the first case scenario, where it drops by 0.53% in comparison to the baseline scenario. Similar decline in inequalities is also noticed in the case of the second scenario, but the drop in the Gini coefficient is only about 0.4%. Our findings suggest that a change in the personal income taxation policy from a flat-rate tax to a progressive taxation system could bring slight improvements in terms of poverty and income inequalities, when the progressive taxation system assures a better consideration for the needs of poorer households as compared to the rest of the household income distribution, and especially to the richest households.
Moreover, in order to better quantify the spillover effects on the poverty rate was computed in three alternative manners. First, a total poverty rate was computed by identifying the percentage of the total population that has a disposable income lower than 60% of the median equivalized disposable income. Secondly, an employees' poverty rate was determined as the percentage of the employees that earn wages less than the poverty line, while thirdly, the in-work poverty rate was computed as the percentage of total employed individuals earning less than the poverty line. In general, there is a slight improvement in terms of poverty, with the most notable drop by approximately 1.6% registered in both progressive taxation scenarios when computing the employees' poverty rate. However, some distinctions between the effects of the two alternative progressive taxation scenarios are most noticed at total poverty rate level, where the second scenario leads to a more significant drop in the poverty rate by 1.1%, while for the in-work poverty rate the differences are lower.
Small changes in both income distributions of households were noticed after computing the micro-simulations as compared to the baseline scenario. Although a positive influence of a progressive taxation system on income inequalities might be intuitive, the extent of its contribution is difficult to foresee as the tax rate structures affect each household income decile distinctly, making the cumulative effect less obvious to predict. The most important changes in the income distribution are generally noticed in the middle and higher deciles, as the average household disposable income increases more significantly from lower income decile to higher ones in the two progressive taxation scenarios. The only exception as expected is noticed in the last decile, where a slight reduction in the average household income is registered due to the proposed rise in the personal income tax rate levels. In the first scenario, the burden is placed also on middle wage earners together with high wage earners, compared to the second scenario where the higher wage earners are taxed more.
This leads to the lower average disposable income for the mid distribution in the first scenario compared to the second one. In terms of quintiles, the most notable changes in the household income distribution are registered in the third and the fourth quintiles, where the average household income is growing on a slow up rising trend. One notable particularity can be observed in the last quintile, where in the first scenario the average income is slightly dropping as compared to the baseline, but still slowly increasing in case of the second scenario, for it only affects a smaller number of the richest households. Also, we observe a dilution of the effects when shifting the analysis from decile to quintile distribution, practically we can no longer spot negative income effects for the richest household.
The three income distributions are plotted in Figure 1 . Compared to the baseline scenario (the flat-rate tax of 10%) the mean values of the income distributions are slightly higher in both cases of progressive taxation systems, with a bit higher values in the second scenario.
As it follows, we will look at the financial implications at governmental level of the two alternative progressive taxation scenarios and investigate the impact on the budget revenues from personal income tax. The changes that have occurred in the personal income tax budget revenues in comparison to the baseline scenario are illustrated in Table 3 . One can observe that in both scenarios of progressive taxation systems, there is a general slightly negative effect upon the total income tax revenues computed as % of GDP, as it drops from 1.51% of GDP to 1.43% in the first scenario and a bit lower to 1.36% in the second scenario. In order to better explain the small drops in the personal income tax budget revenues that were obtained in this study, we have estimated the average income tax rates for the two alternative scenarios. We obtained an average income tax rate of about 9.5% in the first scenario and respectively of about 9% in the second scenario, which are both slightly lower as compared to the baseline flat-rate tax of 10%. These values come to justify the drop in the total budget revenues collected from personal income taxes in both scenarios. Table 3 . Micro-simulation results on average tax income rate ad budget revenues.
Baseline

Scenario 1 Scenario 2
Average tax income rate 10% 9.5% 9% Budget revenues from personal income tax (% of GDP) 1.51% 1.43% 1.36%
Sources: authors' own calculations based on EU-SILC data and EUROMOD model.
There are several reasons to explain the higher average tax rate obtained in the first scenario as compared to the second one. For instance, the most significant differences in terms of total income tax revenues might be generated by the fact that the persons earning between 75% and 150% of the average wage are being more heavily taxed in the first scenario (with a 14% tax rate) than in the second one, where they are being taxed by only 10%. Moreover, although a 20% tax rate is applied in the second scenario for people earning more than three times the national average wage, their income tax contribution cannot exceed the amount collected from those belonging to the previous income brackets, as they are less represented in the wage distribution. Therefore, higher income tax revenues might have been, to some extent, expected to result from the first scenario than from the second one.
The negative outcome upon personal income tax budget revenues might not come as a total surprise, either, if we take a closer look at the initial household income distribution and the proposed levels of tax rates for the two progressive taxation scenarios. Keeping in mind the data limitations of the EU-SILC database, where the richest households are under-represented, we should look at these findings with caution. It is possible that although the sums collected from personal income tax for the first household income quintile are expected to shrink due to the introduction of lower tax rates applied for the poorest households, a reverse effect is also to be expected with the personal income taxes collected at the upper income quintile level. Estimating the total personal income tax budget revenues correctly requires conducting complex micro-simulations on a reliable Table 3 . Micro-simulation results on average tax income rate ad budget revenues.
Baseline
Scenario 1 Scenario 2
Average tax income rate 10% 9.5% 9% Budget revenues from personal income tax (% of GDP)
1.51% 1.43% 1.36%
In order to better explain the small drops in the personal income tax budget revenues that were obtained in this study, we have estimated the average income tax rates for the two alternative scenarios. We obtained an average income tax rate of about 9.5% in the first scenario and respectively of about 9% in the second scenario, which are both slightly lower as compared to the baseline flat-rate tax of 10%. These values come to justify the drop in the total budget revenues collected from personal income taxes in both scenarios.
The negative outcome upon personal income tax budget revenues might not come as a total surprise, either, if we take a closer look at the initial household income distribution and the proposed levels of tax rates for the two progressive taxation scenarios. Keeping in mind the data limitations of the EU-SILC database, where the richest households are under-represented, we should look at these findings with caution. It is possible that although the sums collected from personal income tax for the first household income quintile are expected to shrink due to the introduction of lower tax rates applied for the poorest households, a reverse effect is also to be expected with the personal income taxes collected at the upper income quintile level. Estimating the total personal income tax budget revenues correctly requires conducting complex micro-simulations on a reliable database that correctly reflects the real household income distribution. In lack of such requirements, the ex-ante tax policy evaluation can still be of valuable importance, as it plays an informative role upon the multi-dimensional policy implications.
Discussion and Conclusions
Our paper has investigated the impact of a change in the current Romanian personal income tax policy system from a 10% flat-rate tax system to some alternative progressive taxation scenarios. The novelty of our paper mainly consists in the methodological approach that was elaborated in order to conduct an impact evaluation analysis upon poverty and income inequality on the one hand, as well as on the financial implications at governmental level upon the personal income tax budget revenues, on the other.
Through this ex-ante tax policy evaluation, we were able to bring evidence on both the benefits and the side effects of such tax policy reform, for the case of an Eastern European country, where the dispute on adopting a progressive tax system over a flat-rate tax one has recently come to the public's attention. On the one hand, we have brought empirical evidence of a modest but positive effect upon poverty rate and income inequalities in favor of a progressive taxation system as compared to the flat-rate tax system. Although the impact is modest, our findings highlight the beneficial impact of a progressive taxation on income inequalities in comparison to the current 10% flat-rate tax system applied in Romania. Our results are consistent with the international literature review [27, 28] , indicating that a change in the personal income tax policy regime is generally expected to be modest but positive, as the progressive tax-benefit system assures a better consideration for the needs of poorer households as compared to the rest of the household income distribution.
On the other hand, when considering the financial implications of the two alternative progressive taxation scenarios, we noticed a general slightly negative effect upon the total personal income tax revenues computed as % of GDP. In order to better explain the small drops in the personal income tax budget revenues, we estimated the average income taxes for the two alternative scenarios and obtained slightly lower values as compared to the baseline.
Keeping in mind the data limitations of the EU-SILC database, where the distribution of wage earners is not fully consistent with administrative data at the tails, we might expect an over-representation of the low wage earners in detrimental to high wage earners. Therefore, the poverty and inequality effects of a reform could also be over-estimated in case of a decrease in the burden on low wage earners or the budgetary effects in terms of collection could be under-estimated in case of an increase in the burden on higher wage earners. Even under such caveats, our findings share valuable insights on the possible trade-off between the socio-economic benefits of a progressive taxation system expected upon poverty and income inequalities on the one hand, and the financial drawbacks upon the personal income tax budget revenues on the other hand.
Other limitations of our study refer to the microsimulation hypothesis, as we disregarded any behavioral effects which may occur when taxation rules change, and made the assumption of no tax evasion and full benefit take-up. Finally, we used 2017 survey data on which we simulated the policies in place in 2019 as our baseline for simulations. Although we uprated the monetary variables to 2019 by average income growth rates for detailed income sources, the socio-demographic variables were kept constant to 2017.
As a conclusion, we can state that the choice of the fiscal structure must take into account many factors, such as: the effects on the economic incentives, its fairness among persons with similar taxable capacity, its effects on the distribution between the rich and the poor, whether it is compatible with desirable international economic relations, and also based on its simplicity, ease of understanding and absence of excessive administrative costs. Moreover, a personal income tax policy reform should only be considered for implementation after a thorough ex-ante impact evaluation is conducted upon its multi-dimensional socio-economic implications.
In future research, we intend to overcome some of the EUROMOD tax-benefit microsimulation model limitations, by attempting to include behavioural responses to changes in income taxation. For that, we will have to identify patterns and differences in individuals' reactions for various categories by conducting longitudinal analysis of labour market transitions based on EU-SILC longitudinal microdata. Moreover, we intend to replicate the microsimulation analysis for other EU country case studies that are still currently implementing a flat personal income tax rate system, such as Bulgaria, Hungary, or the Baltic countries. 
